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[57] ABSTRACT 
In the exemplary disclosure, a signal transmitter and a 
signal processing part, which are interconnectable in 
the signal path by means of a contact plug, have a gal 
vanically separative coupling location in the signal path 
with primary and secondary coupling members. The 
object is to design a plug-in connection that demon 
strates a particularly good insulation effect. This is 
achieved in that of any given two inter-associated pri 
mary and secondary coupling members one of the two 
coupling members is disposed in the contact plug part 
on the side of the signal processing part and the other is 
disposed in the corresponding plug-in contact part of 
the signal transmitter so that upon establishment of the 
plug contact between the signal transmitter and the 
signal processing part the coupling members join to 
gether in spatial proximity as primary and secondary 
coupling members to form a coupling location. 

38 Claims, 4 Drawing Figures 
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APPARATUS FOR THE DETI'XTI'ION AND 
PROCESSING OF ELECTRIC SIGNALS 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 
The invention relates to an apparatus for the detec 

tion and processing of electric signals, consisting of a 
signal transmitter and a signal processing part, which 
are interconnectable in the signal path by means of a 
contact plug; and providing a galvanically separative 
coupling location in the signal path with primary and 
secondary coupling members. 

Particularly in medical technology, it is common 
practice when tapping bio-signals to galvanically isolate 
the signal electrodes from the processing part by means 
of a coupling location. Thereby, an occurrence of possi 
bly dangerously high leakage currents is to be pre 
vented from the outset. An apparatus of this type with 
such a coupling location is known, for example, from 
the GB-LP No. 13 98 166. In this apparatus, the actual 
coupling location, which uses inductive (magnetic) 
transformers for the transmission of the actual use signal 
as well as for the energy transmission, is located outside 
of the actual processing apparatus in the line connection 
between the electrodes and the apparatus. In order to be 
put into operation, this coupling location as a complete 
component must ?rst be plugged into the actual pro 
cessing apparatus. This plug-type connection for the 
coupling location as a complete component also includ 
ing the connection of the electrodes to the coupling 
location is, however, unsatisfactory, since, because of 
the very short air gap and leakage distances which are 
unavoidable in the desired compact design, the respec 
tive contact connection can hardly be insulated in terms 
of high voltage in the manner demanded by safety fac 
tors. The same also applies, however, to a heart-signal 
monitoring or processing apparatus as it is described in 
the periodical Electronics, Sept. 1, 1969, page 38. In this 
apparatus, the coupling location (again with inductive 
coupling for the transmission of use signal and energy) 
is, indeed, located in a common apparatus housing with 
the processing part. The actual EKG acceptance elec 
trodes are then, however, connected directly through 
the apparatus housing to the coupling location, which 
then, therefore, gives rise to insulating problems at this 
passage through the housing. 

SUMMARY OF THE INVENTION 
The object of the present invention is to eliminate this 

disadvantage of the known apparatus, i.e. to create a 
plug-in connection that demonstrates a particularly 
good insulation effect from the very outset. 
The object is inventively achieved, in that of two 

respective primary and secondary coupling members 
associated with one another, one of the two coupling 
members is provided in the contact plug part at the side 
of the signal processing part and the other of the two 
coupling members is provided in the corresponding 
plug-in contact part of the signal transmitter, so that 
upon establishment of the plug contact between the 
signal transmitter and the signal processing part both 
coupling members join together in spatial proximity as 
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primary and secondary coupling members to form a 
coupling location. 

In the apparatus according to the invention with the 
inventive coupling location, equalizing currents, even 
those that arise particularly upon application of a high 
voltage load, no longer flow between two contact loca 
tions lying close to one another; rather, at least one of 
the contact locations enters into the plug-in connection 
as a contact plug whose surface area can be designed as 
large as desired. This also, as desired, results in air gap 
and leakage distances of any desired length for possibly 
?owing leakage currents. The electric strength in 
creases by a multiple and insulation problems no longer 
occur. 

In an advantageous embodiment of the invention, the 
coupling member on the side of the signal source in the 
direction of the signal transmission is to assume the 
primary function and the coupling member on the side 
of the signal processing part is to assume the secondary 
function. The result then is, for example in the case of 
the transmission of physiological signals from a signal 
tap to the signal processing part in the actual apparatus, 
that the primary coupling member is then in the contact 
plug on the side of the electrode and the secondary 
member for the signal transmission is then in the contact 
plug part on the side of the processing apparatus. If, 
however, marker signals such as calibration pulses or 
signals are to be transmitted from the side of the pro 
cessing apparatus in the direction of the contact connec~ 
tion or electrodes, then, because of the directional re 
versal, in the coupling location a coupling member on 
the side of the processing apparatus assumes the pri 
mary function and a coupling member on the side of the 
transmitter plug-in contact assumes the secondary func 
tion. In a further advantageous embodiment, the cou 
pling location is to be divided into primary and second 
ary coupling members for use signal transmission and 
into further primary and secondary coupling members 
for the energy transmission for the power supply. 

Further advantages and details of the invention de 
rive from the description of two sample embodiments 
on the basis of the accompanying sheets of drawings in 
conjunction with the subclaims; and other objects, fea 
tures and advantages will be apparent from this detailed 
disclosure and from the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 
and 1B shows a sample FIG. 1 comprising FIGS. 1A 

embodiment of the invention, in which the plugging 
together of primary and secondary coupling members 
ensues in a longitudinal coupling process; and 
FIG. 2 comprising FIGS. 2A and 2B shows a sample 

embodiment of the invention, in which the plugging 
together ensues in a lateral coupling process. 

DETAILED DESCRIPTION 
An apparatus housing 1 of for example sheet metal is 

illustrated in longitudinal section in FIG. 1A. The appa 
ratus housing 1 exhibits a preferably cylindrical indenta 
tion or contact plug recess 2 that is fabricated of non 
magnetic but electrically conductive material. Alumi 
num can serve as the material for the wall of the recess, 
designed for example as a cylinder. The recess 2 repre 
sents a contact plug part on the apparatus side. The 
corresponding counter contact part 3 is illustrated 
below in FIG. 1B, also in longitudinal section. This 
counter contact part consists of an elongated casing 
(also cylindrical when recess 2 is cylindrical) with a 
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casing 4 of insulating material of high electric strength. 
As insulating material, a synthetic plastic with inner 
metallization enters into considerationThe inner metal 
lization serves particularly for high frequency shielding. 
The end-face 5 of the counter contact part 3 consists 

of a translucent synthetic, for example Plexiglas. 
The contact plug part 2 has an installation space 7 at 

the end 6 that lies inside the apparatus. In this installa 
tion space there is a coil 8 (preferably annular) serving, 
in the case in question, as the primary coupling element 
for energy transmission into the casing 3 of the counter 
plug-in contact. As secondary coupling member, the 
plug-in member 3 accordingly comprises a secondary 
coil 9 (also preferably annular) at or near the end-face 5 
of the contact plug 3. 
An opto-coupler serves for the actual use signal trans 

mission, particularly for the transmission of EKG sig 
nals. This opto-coupler exhibits an initial ?ber optic 
light guide part element 10, which is provided in the 
installation space 7 of the contact recess 2, as illustrated 
in FIG. 1A. In the case of a use signal transmission from 
the counter contact part 3, this glass-optic light guide 
port element 10 assumes the secondary function. A 
corresponding cooperating joining port 11 in the plug 
in part 3 serves for the primary transmission. The inci 
dent light radiation into the primary joining piece I] 
ensues by means of light-emitting diode 12. Correspond 
ingly, the glass-optic light guide port 10 in the apparatus 
housing 1 comprises a photo receiver 13 (for example, a 
silicon diode). 

In the manner illustrated in FIG. 1, thus, the coils 8 or 
9 respectively as well as the glass-optic light guide ports 
10 or 11 respectively with accompanying light source 
12 and light receiver 13 are individual components 
(primary and secondary coupling members respec 
tively) of a coupling location for the galvanically sepa 
rated transmission of use signals and power supply. 
These individual components of a coupling location, 
however, only become active as a coupling location in 
close spatial proximity at the moment of plugging to 
gether, i.e. the moment of plugging the contact part 3 
into the contact receiving part 2. 
Only in this case, i.e. in a plugged-in condition, is 

there, thus, a common signal path 14 for the use signals 
and only then is there a closed energy path 15 for the 
power supply. With regard to the use signal supply, this 
means that for example EKG signals are tapped from 
the patient via an EKG electrode (not, though, illus~ 

to the cable connection 16 and trans 
mitted via the signal line 14 to a preampli?er 17 in the 
contact plug part, FIG. 1B. From here, the ampli?ed 
signals are then transmitted to a driver stage 20 after 
modulation in a modulator 18 (preferably a frequency 
or pulse duration modulator) and, if n , after 
in?uencing in a switching member 19. From the driver 
stage 20, the light-emitting diode 12 is then directly 
subjected to the modulated signals. The power supply 
in the plug contact part 3 is assumed by the secondary 
power supply part 21, which is connected to the sec 
ondary coil 9 for energy transmission. 

In the apparatus itself, FIG. 1A, the optosigrrals are 
transmitted to the preampli?er 22 after conversion into 
electric signals in the optoreceiver 13 and are supplied 
from this preampli?er to a demodulator 23 for demodu~ 
lation. From this they are then fed to an indicator 25, 
after further ampli?cation and ?ltering, if necessary, in 
an output ampli?er 24. The indicator 25 must be taken 
in its broadest meaning, i.e. it can be a registering re 
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corder or oscilloscope or, for example, only a simple 
digital or analog indicator instrument. 
The primary power supply part 26 serves for the 

primary energy supply in the apparatus 1 and can be a 
power pack with appropriate exterior connection to the 
external power network; it can, however, also be a 
question of a simple battery supply. The energy trans 
mission to supply the primary coil 8 proceeds by means 
of an oscillator 27. Beyond this, in FIG. 1A, the plug 
connection 2 of the apparatus exhibits two micro 
switches 28, 29 that can be switched from a groove 30, 
FIG. 1B, in the counter contact part 3. The switching 
operation, however, is only triggered, when in the inter 
connected state the groove 30 of the plug-in part 3 is 
situated at the microswitches 28, 29 in the contact plug 
part 2. By providing various grooves at various dis 
tances from the end faces 5, various plug-in contact 
parts 3 can be variously marked. In so doing, for exam 
ple, switching operations can be triggered dependent 
upon the type of the plug-in contact parts 3. Plug con 
nections with switching contacts on the basis of grooves 
per so are previously known independent of the present 
invention, for example from the German Auslegeschrift 
No. 12 20 920. 

Beyond this, e.g., two press buttons 31, 32, FIG. 1A, 
are also provided on the front side of the apparatus 
housing 1, which when actuated can excite coils 35 and 
36 respectively via switches 33, 34. Thereby, reed 
switches 37 or 38, FIG. 1B, in the counter contact part 
3 are actuated. By actuating reed switches 37 or 38, 
change-over operations can be triggered at change-over 
switch 19 or at ampli?er 17 respectively, for example 
such that change-over is accomplished upon insertion of 
markers or tuning-in of various ampli?cation stages. 
The reed switches 37 or 38 respectively constitute, 

together with their excitation coils 35 or 36 respec 
tively, a further complement of the complete coupling 
location by means of two further paired individual cou 
pling members assigned to each other. 

In FIG. 2, a modi?cation of the sample embodiment 
according to FIG. 1 is illustrated, to the effect that the 
plugging together no longer ensues in a longitudinal 
coupling process but in a lateral coupling process. In 
this case, for example, the plug recess 2’ and counter 
(cooperating) contact plug 3' are thus developed rectan 
gularly. The transition surfaces for the secondary cou 
pling coil 9 and the primary glass-optic light guide port 
element 11 are no longer arranged at the end face 39 of 
the contact plug 3'. They are now arranged on the side 
face at a translucent window 40 perpendicular to the 
arrangement of FIG. 1. 
As a further possible modi?cation, the sample em 

bodiment of FIG. 2 further exhibits a color code identi 
?cation ?eld 41 and/or magnetic identi?cation ?eld 42. 
This identi?cation code, together with suitable cooper 
ating scanners on the processing apparatus side, can 
trigger switching processes or also ampli?er switch 
overs corresponding to those of the identi?cation 
groove of the sample embodiment of FIG. 1. 
FIG. 2A shows the apparatus 1 and the signal source 

contact plug 3’ in the plugged-in state. In FIG. 2B, the 
contact plug 3' is illustrated by itself in longitudinal 
section. 

In the sample embodiments of both FIGS. 1 and 2 the 
apparatus housing 1 is at ground potential (that is to say 
at the potential of a grounded conductor). The potential 
of the casing of the contact plug 3', on the other hand, 
?oats freely. It is now, however, immediately apparent, 
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that leakage currents between the casing and the 
contact plug are offered air gap and leakage paths of 
any desired length, on the basis of the wholly special 
inventive contacting. In this way, the desired high elec 
tric strength with a minimum of insulation problems is 
also effected. 
The sample embodiments refer to an apparatus specif 

ically for medical application, i.e. particularly for the 
transmission of physiological signals such as EKG, 
blood pressure, temperature, etc. from the patient to a 
processing apparatus. The invention, however, is in no 
case restricted to purely medical application. It can also, 
of course, be universally employed in general measure 
ment techniques. A particular ?eld of application can, 
withal, be general read-out transmission, where for 
example read-outs are transmitted between two com 
puters and coupling locations must be built into the 
transmission lines for the purpose of supressing equaliz 
ing (compensating) currents because of interference 
in?uences. 

It will be apparent that many modi?cations and varia 
tions may be effected without departing from the scope 
of the novel concepts and teachings of the present in 
vention. 

1 claim as my invention: 
1. Apparatus for the detection and processing of elec 

tric signals, comprising a signal transmitter part and a 
signal processing part, primary and secondary coupling 
members providing signal path interconnection of said 
signal transmitter part and said signal processing part, 
and comprising a galvanically separative coupling loca 
tion in the signal path interconnection between said 
primary and secondary coupling members, detachably 
interengageable contact plug means adjoining each 
other at the galvanically separative coupling location 
and comprising a contact plug part (2, 2') on the side of 
the signal processing part (1) and a plug-in contact part 
(3, 3’) on the side of the signal transmitter part (16), each 
pair of interconnected primary and secondary coupling 
members (8, 9; 10, 11) of the contact plug means having 
one of the pair of interconnected coupling members (8; 
10) disposed in the contact plug part (2, 2’) on the side 
of the signal processing part (1) and having the other of 
the pair of interconnected coupling members (9; 11) 
disposed in the corresponding plug-in contact part (3, 
3') of the signal transmitter part (16) so that upon estab 
lishment of the signal path interconnection between the 
signal transmitter part (16) and the signal processing 
part (1) each pair of coupling members (8, 9; 10, 11) join 
together in spatial proximity as primary and secondary 
coupling members to form a galvanically separative 
coupling therebetween at the galvanically separative 
coupling location, the coupling location of the contact 
plug means having associated therewith at a common 
interface (5, 40) primary and secondary coupling mem 
bers (10; 11) for a use signal transmission and further 
primary and secondary coupling members (8; 9) provid 
ing energy transmission for power supply coupling, 
characterized in that, as primary and secondary cou 
pling members for the use signal transmission, ?ber 
optic light guide port elements (11; 10) are provided, of 
which a ?rst port element (10) is disposed in the contact 
plug part (2, 2') on the side of the signal processing part 
(1) and the other ?ber optic light guides port element 
(11) is located in the corresponding plug-in contact part 
(3, 3’) of the signal transmitter (16), so that in the 
plugged-in state the ?ber optic light guide port elements 
of the one and the other side are positioned relative to 
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6 
one another to provide an essentially continuous (seam 
less) signal transmission pa . 

2. Apparatus according to claim 1, characterized in 
that two ?ber optic light guide port elements (10, 11) 
are ?atwise joinable to one another at confronting end 
faces upon plugging-in of the contact plug means. 

3. Apparatus for the detection and processing of elec 
tric signals, comprising a signal transmitter part and a 
signal processing part, primary and secondary coupling 
members providing signal path interconnection of said 
signal transmitter part and said signal processing part, 
and comprising a galvanically separative coupling loca 
tion in the signal path interconnection between said 
primary and secondary coupling members, detachably 
interengageable contact plug means adjoining each 
other at the galvanically separative coupling location 
and comprising a contact plug part (2, 2') on the side of 
the signal processing part (1) and a plug-in contact part 
(3, 3') on the side of the signal transmitter part (16), each 
pair of interconnected primary and secondary coupling 
members (8, 9; 10, 11) of the contact plug means having 
one of the pair of interconnected coupling members (8; 
10) disposed in the contact plug part (2, 2') on the side 
of the signal processing part (1) and having the other of 
the pair of interconnected coupling members (9; 11) 
disposed in the corresponding plug-in contact part (3, 
3') of the signal transmitter part (16) so that upon estab 
lishment of the signal path interconnection between the 
signal transmitter part (16) and the signal processing 
part (1) each pair of coupling members (8, 9; 10, 11) join 
together in spatial proximity as primary and secondary 
coupling members to form a galvanically separative 
coupling therebetween at the galvanically separative 
coupling location, wherein, for the transmission of sig 
nals from a signal source to a processing apparatus, the 
processing apparatus housing (1) exhibits a recess (2, 2'), 
which represents a contact plug part on the signal pro 
cessing side into which the plug-in contact part (3, 3') 
?ts, which plug-in contact part is connected via a cable 
(16) to the signal source, and characterized in that the 
contact plug recess (2, 2') forming the contact plug part 
in the apparatus housing (1) exhibits an installation 
space (7) at the end (6) that lies inside the apparatus, a 
coil (8) as the primary coupling element for energy 
transmission and a secondary glass-optic light guide 
port element (10) being provided in said installation 
space (7). 

4. Apparatus according to claim 3, characterized in 
that in the plug-in part (3, 3') cooperating with the 
contact plug recess (2, 2’) in the apparatus housing (1) a 
secondary coil (9) for the energy transmission and a 
second glass-optic light guide port element (11) for the 
use signal transmission are provided selectively: at or 
near the end face (5) in the case of longitudinal cou 
pling, and at a side face in the case of lateral coupling. 

5. Apparatus according to claim 3, characterized in 
that the contact plug recess (2, 2') in the apparatus hous 
ing (1) is fabricated of non-magnetic but electrically 
conductive material. 

6. Apparatus according to claim 3, characterized in 
that the plug-in contact part (3, 3') comprises an elon 
gated housing with a casing (4) of insulating material of 
high electric strength; and in that the plug-in contact 
part (3) has a transmission location (5, 40) formed on a 
translucent synthetic material. 

7. Apparatus for the detection and processing of elec 
tric signals, comprising a signal transmitter part and a 
signal processing part, primary and secondary coupling 
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members providing signal path interconnection‘ of said 
signal transmitter part and said signal processing part, 
and comprising a galvanically separative coupling loca 
tion in the signal path interconnection between said 
primary and secondary coupling members, detachably 
interengageable contact plug means adjoining each 
other at the galvanically separative coupling location 
and comprising a contact plug part (2, 2’) on the side of 
the signal processing part (1) and a plug-in contact part 
(3, 3’) on the side of the signal transmitter part (16), each 
pair of interconnected primary and secondary coupling 
members (8, 9; 10, 11) of the contact plug means having 
one of the pair of interconnected coupling members (8, 
10) disposed in the contact plug part (2, 2') on the side 
of the signal processing part (1) and having the other of 
the pair of interconnected coupling members (9; 11) 
disposed in the corresponding plug-in contact part (3, 
3') of the signal transmitter part (16) so that upon estab 
lishment of the signal path interconnection between the 
signal transmitter part (16) and the signal processing 
part (1) each pair of coupling members (8, 9; 10, I!) join 
together in spatial proximity as primary and secondary 
coupling members to form a galvanically separative 
coupling therebetween at the galvanically separative 
coupling location, wherein at least one preampli?er (17) 
with a use signal modulator (18) are provided in the 
signal path (14) in a casing of the plug-in contact part (3, 
3') of the signal transmitter (16), characterized in that, in 
the casing, in addition to the preampli?er (l7) and the 
modulator (18) a driver stage (20) for the operation of a 
light-emitting diode (12) is also provided. 

8. Apparatus for the detection and processing of elec 
tric signals, comprising a signal transmitter part and a 
signal processing part, primary and secondary coupling 
members providing signal path interconnection of said 
signal transmitter part and said signal processing part, 
and comprising a galvanically separative coupling loca 
tion in the signal path interconnection between said 
primary and secondary coupling members, detachably 
interengageable contact plug means adjoining each 
other at the galvanically separative coupling location 
and comprising a contact plug part (2, 2’) on the side of 
the signal processing part (1) and a plug-in contact part 
(3, 3') on the side of the signal transmitter part (16), each 
pair of interconnected primary and secondary coupling 
members (8, 9; 10, 11) of the contact plug means having 
one of the pair of interconnected coupling members (8; 
10) disposed in the contact plug part (2, 2’) on the side 
of the signal processing part (I) and having the other of 
the pair of interconnected coupling members (9; 11) 
disposed in the corresponding plug-in contact part (3, 
3') of the signal transmitter part (16) so that upon estab 
lishment of the signal path interconnection between the 
signal transmitter part (16) and the signal processing 
part (1) each pair of coupling members (8, 9; 10, ll) join 
together in spatial proximity as primary and secondary 
coupling members to form a galvanically separative 
coupling therebetween at the galvanically separative 
coupling loction, wherein at least one preampli?er (17) 
with a use signal modulator (18) are provided in the 
signal path (14) in a casing of the plug-in contact part (3, 
3') of the signal transmitter (16), characterized in that, 
additionally, a switch-over member (19) for triggering 
speci?c switch-over operations in signal processing 
members is also provided in the casing of the plug-in 
contact part (3, 3') of the signal transmitter. 

9. Apparatus for the detection and processing of elec 
tric signals, comprising a signal transmitter part and a 
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signal processing part, primary 
members providing signal path and secondary coupling interconnection of said 

members, detachably 
interengageable contact plug means adjoining each 
other at the galvanically separative coupling location 
and comprising a contact plug part (2, 2') on the side of 
the signal processing part (1) and a plug~in contact part 
(3, 3') on the side of the signal transmitter part (16), each 
pair of interconnected primary and secondary coupling 
members (8, 9; 10, 11) of the contact plug means having 
one of the pair of interconnected coupling members (8; 
10) disposed in the contact plug part (2, 2’) on the side 
of the signal processing part (1) and having the other of 
the pair of interconnected coupling members (9; 11) 
disposed in the corresponding plug-in contact part (3, 
3’) of the signal transmitter part (16) so that upon estab 
lishment of the signal path interconnection between the 
signal transmitter part (16) and the signal processin 
part (1) each pair of coupling members (8, 9; 10, 11) join 

coupling location, wherein at least one preampli?er (17) 
with a use signal modulator (18) are provided in the 
signal path (14) in a casing of the plug-in contact part (3, 
3') of the signal transmitter (16), characterized in that 
the plug-in contact part (3, 3') of the signal transmitter 
(16) includes a secondary power supply part (21) con 
nected to a secondary coupling member (9) for the 
purpose of secondary power supply. 

10. Apparatus for the detection and processing of 
electric signals, comprising a signal transmitter part and 
a signal processing part, primary and secondary cou 
pling members providing signal path interconnection of 
said signal transmitter part and said signal processing 
part, and comprising a galvanically separative coupling 
location in the signal path interconnection between said 
primary and secondary coupling members, detachably 
interengageable contact plug means adjoining each 
other at the galvanically separative coupling location 
and comprising a contact plug part (2, 2') on the side of 
the signal processing part (1) and a plug-in contact part 
(3, 3') on the side of the signal transmitter part (16), each 
pair of interconnected primary and secondary coupling 
members (8, 9; 10, 11) of the contact plug means having 
one of the pair of interconnected coupling members (8; 
19) disposed in the contact plug part (2, 2') on the side 
of the signal processing part (1) and having the other of 
the pair of interconnected coupling members (9; 11) 
disposed in the corresponding plug-in contact part (3, 
3') of the signal transmitter part (16) so that upon estab 
lishment of the signal path interconnection between the 
signal transmitter part (16) and the signal processing 
part (1) each pair of coupling members (8, 9; 10, 11) join 
together in spatial proximity as primary and secondary 
coupling members to form a galvanically separative 
coupling therebetween at the galvanically separative 
coupling location, characterized in that identi?cation 
?elds (30; 41 or 42) are provided in or on the plug-in 
contact part (3, 3’) of the signal transmitter (16), to 
which sensing contacts (e.g. 28, 29) for triggering pre 
settable switching or operating processes are assigned in 
the contact plug part (2, 2') on the side of the signal 
processing part (1). 
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II. An apparatus for detecting and processing electrical 
signals comprising: ‘ 

a housing (1) containing processing circuitry (22-27) 
and having a recess (2) extending into the interior 
thereof‘ 

a plug (3) insertable in said recess (2) a distance which is 
at least substantially equal to the cross-sectional di 
mensions of said plug (3), said plug (3) having an 
electrically insulating shell (4) and containing pre 
processing circuitry; 

cable means (16) for connecting said pre-processing 
circuitry to a signal source; 

light-transmitting means (10. ll. I2, 13) for transmit 
ting data signals in a galvanically separated fashion 
from said pre-processing circuitry to said processing 
circuitry when said plug (3) is inserted in said recess 
(2); 

energy transmitting means (8. 9) for inductively trans 
mitting energy in a galvanically separated fashion 
from said housing (I) to said plug (3) when said plug 
(3) is inserted in said recess (2), said energy transmit 
ting means (8, 9) including first and second signal 
coupling members respectively disposed in said plug 
(3) and in said recess (2): and _ 

a null portion disposed between said ?rst and second 
coupling members and consisting of non-magnetic 
material. 

12. An apparatus according to claim 11 wherein said 
electrically insulating shell (4) is of internally metallized 
synthetic material. 

13. An apparatus according to claim I] wherein said 
pre-processing circuitry comprises at least one input ampli 
?er (I 7) and a signal modulator (18) connected to the data 
signal coupling member of said plug. 

14. An apparatus according to claim 13 wherein said 
modulator is a pulse duration or a pulse frequency modula 
tor. 

15. An apparatus according to claim I] wherein said 
pre-processing circuitry includes a change over means (19) 
connected to the signal coupling member (I l) of said plug. 

16. An apparatus according to claim I] wherein said 
processing circuitry includes an energy supply means (26) 
connected to said energy transmitting means (8) thereof.’ 

17. An apparatus according to claim 11 wherein said 
processing circuitry includes an input amplifier (22) and a 
demodular (23) connected to the signal coupling member 
(10) of said recess. 

18. An apparatus according to claim 17 wherein said 
processing circuitry further includes an indicating unit (25) 
and a driver stage (24) therefor, said driver stage (24) being 
connected to said demodulator (23). 

19. An apparatus according to claim I] wherein said 
housing contains an energy supply means (26) and an 
oscillator (2 7) for supplying energy to said energy transmit 
ting means (8) of said recess. 

20. An apparatus according to claim ll wherein the 
light-transmitting means (10, II) are arranged to establish 
a signal transmission path through an end wall of said 
recess toward which the plug (3) is inserted. 

21. An apparatus according to claim ll wherein the 
signal coupling members (10. I l) are so arranged as to 
establish a signal transmission path through a side wall of 
said recess laterally of the insertion direction of said plug 
(3‘). 

22. An apparatus according to l I wherein a chamber (7) 
is provided in said recess for accommodating one of said 
coupling members. 
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23. An apparatus according to claim 11 ?irther compris 

ing additional isolating coupling members (35-38) respec 
tively connected to said plug and to said recess for transmit 
ting electrical switching signals between said plug and said 
recess such that when said plug is inserted in said recess 
said additional members are disposed in proximity to each 
other for transmitting said electrical switching signals 

‘ therebetween with no electrical connection between said 
plug and said recess. 

24. An apparatus according to claim 23 wherein a pri 
mary coupling member of said additional coupling mem 
bers is a permanent magnet. 

25. An apparatus according to claim 23 wherein a pri 
mary coupling member of said additional coupling mem 
bers is a switching coil (35, 36). 

26. An apparatus according to claim 23 wherein a sec 
ondary coupling member of the additional coupling mem 
bers is a magnetic switch (37, 38). 

27. An apparatus according to claim 26 wherein said 
magnetic switch is a reed switch. 

28. An apparatus according to claim ll wherein said 
plug and said recess each carry means operating in combi 
nation for activating a sensing contact in said housing when 
said plug is inserted in said recess for initiating switching 
control actions in said processing circuitry. 

29. An apparatus according to claim 11 wherein said 
recess is defined by walls in said housing consisting of 
non-magnetic but electrically conductive material, said 
recess having a maximum cross-sectional dimension and 
having a depth greatly exceeding said maximum cross-sec 
tional dimension. and having a front opening at a front end 
of the recess for admitting the plug (3, 3') into the recess 
said walls of said recess supporting one of each of said 
light-transmitting means and said energy transmitting 
means (8; 10), at distances from the front opening of the 
recess which are large in comparison to said maximum 
cross-sectional dimension, said plug (3. 3') having a front 
end with signal input means connected with said light 
transmitting means (1]) for supplying a signal to the light 
transmitting means (ll) via the front end of the plug, the 
electrically insulating shell (4) of said plug having a maxi 
mum cross-sectional dimension and having a length di 
mension substantially greater than said maximum cross 
sectional dimension. and said plug (3, 3') mounting the 
other of each of said light-transmitting means and said 
energr transmitting means (9. 1]) at a distance from the 
front end of the plug (3, 3 ') which is large in comparison to 
said maximum cross-sectional dimension of said electri 
cally insulating shell (4). 

30. An apparatus according to claim 29 wherein said 
light-transmitting means (11) is disposed at a rear of the 
plug (3) and is separated from the front end of the plug (3) 
by a distance corresponding to the length dimension of said 
electrically insulating shell (4). 

3]. An apparatus according to claim 29 wherein said 
light-transmitting means (11) is disposed adjacent a rear 
end of the plug (3, 3’) and is separated from the front end 
by a distance substantially greater than said maximum 
cross-sectional dimension of said electrically insulating 
shell (4), and said electrically insulating shell (4) being of 
internally metallized synthetic material. 

32. An apparatus according to claim 29 wherein the 
light-transmitting means (10, 1]) are arranged to establish 
a signal transmission path through an end wall of said 
recess through which the plug (3) is inserted. 

33. An apparatus according to claim 29 wherein the 
light-transmitting means (10, II) are arranged to establish 
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a signal transmission path through a side wall of said recess 
laterally of the insertion direction of said plug (3'). 

34. An apparatus for the detection and processing of 
electric signals, comprising signal transmitter means (3, l 6; 
3’, I6), and signal processing means (1). pairs of cooperat 
ing primary and secondary coupling members including a 
pair of primary and secondary signal coupling members 
(10, I 1) providing signal path interconnection of said signal 
transmitter means and said signal processing means. and 
comprising a galvanically separative coupling location in 
the signal path interconnection between said primary and 
secondary signal coupling members, detachably inter?tting 
plug and receptacle means adjoining each other at the 
galvanically separative coupling location and comprising a 
part on the side of the signal processing means (I) and a 
part on the side of the signal transmitter means (3, 16; 3’, 
16). each pair of cooperating primary and secondary cou 
pling members (8, 9; 10, 11) having one of the pair of 
cooperating coupling members (8.‘ 10) disposed in the part 
on the side of the signal processing means (I) and having 
the other of the pair of cooperating coupling members (9; 
11) disposed in the part of the signal transmitter means (3, 
I6,‘ 3', 16) so that upon establishment of the signal path 
interconnection between the signal transmitter means and 
the signal processing means each pair of coupling members 
(8, 9; l0, 1]) join together in spatial proximity as coopera 
tively disposed primary and secondary coupling members 
for signal transmission from the signal transmitter means 
to the signal processing means via said pair of primary and 
secondary signal coupling members (10, 1]) without any 
electrically conductive connection therebetween at said 
galvanically separative coupling location, a ?rst of said 
parts comprising a recess (2, 2') for accommodating a plug 
portion (3, 3') of a second of said parts in a plug-in manner, 
said recess having walls of non-magnetic but electrically 
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conductive material. and said plug portion having an elec 
trically insulating shell (4), wherein the signal coupling 
members (10, 11) comprise a light transmitter and a light 
receiver which establish a signal transmission path when 
the parts are connected in plug-in-manner. 

35. An apparatus according to claim 34 wherein each of 
said transmitter means and said processing means com 
prise a light conductor unit which is elongate, said light 
conductor units being arranged to abut over substantially 
the whole of their end faces when said parts are connected 
in plug-in-manner. 

36. An apparatus according to claim 18 wherein said 
coupling location comprises a light permeable synthetic 
material. 

37. An apparatus according to claim 29 wherein said 
light permeable synthetic material is acrylic glass. 

38. An apparatus for the detection and processing of 
electric signals. comprising signal transmitter means (3, 16; 
3’. l6). and signal processing means (1), pairs of cooperat 
ing primary and secondary coupling members including a 
pair of primary and secondary signal coupling members 
(10, ll) providing signal path interconnection of said signal 
transmitter means and said signal processing means, and 
wherein said signal coupling members (9, 10) are provided 
to transmit an electrical data signal and a further pair of 
said cooperating coupling members are provided, in respec 
ti ve parts, for the transmission of an electrical energy signal 
between the parts without any electrically conductive con 
nection between said further pair of coupling members, and 
wherein said data signal transmitting part comprises a 
driver stage (20), and a light emitting semiconductor device 
(12') is operated by said driver stage in dependence upon an 
electrical data signal to be transmitted. 
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